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Elements of Static Strength 


The maximum allowable compressive load is 
W = nr 2 S 

= 7T x 1.515 2 x 50,000 = 360,533 lb (1,603,723 N) ♦ 

Design Problem 1.3 

A gray cast-iron bar with a square cross section of 1.5 in. side carries a tensile load of 
100,000 lb. Assume the modulus of elasticity to be equal to 20 X 10 6 psi. Calculate the 
absolute change in volume corresponding to the maximum stretch assuming the initial 
length of the bar to be 60 in. 

Solution 

From Table 1.2, Poisson’s ratio is v — 0.26. Combining Eqs. (1.1) to (1.3) with Eq. (1.6) 
gives 

AF W(l — 2v) 

V AE 

Hence, substituting the numerical data yields 

Ay _ 100,000(1 - 2 x 0.26) 
y “ 1.5 x 1.5 x 20 X 10 6 ~ ' 

The original volume of the bar is 
y = 1.5 x 1.5 x 60 = 1.35 in. 3 
The absolute change in volume is then 

0.001 x 135 = 0.135 in. 3 (2212 mm 3 ) ♦ 


IMPLICATIONS OF HOOKE’S LAW 


Design Problems 1.1 to 1.3 illustrate application of the simplest form of Hooke’s 
law in terms of the axial tension or compression within the limits of the elastic 
response. The theory of elasticity is built on the premise of Hooke’s law and deals 
with structural materials that can be characterized by the proportionality of stress 
and strain, elasticity, isotropy, and homogeneity. The modulus of elasticity and 
Poisson’s ratio involved in this law are obtainable from experiments. For the pur¬ 
pose of the analysis, the material parameters are considered to be independent of 
time and spatial coordinates. 

When loads are applied along the x and y axes, the relevant deformations 
depend on the stresses S x and S y which act along these axes. These deformations 
can be used to calculate the stresses if E and v are known. 
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